A molecular, genetic and immunological approach to the functioning of colicin A, a pore-forming protein.
We have constructed, by recombinant DNA techniques, one hybrid protein, colicin A-beta-lactamase (P24), and two modified colicin As, one (P44) lacking a large central domain and the other (PX-345) with a different C-terminal region. The regulation of synthesis, the release into the medium and the properties of these proteins were studied. Only P44 was released into the medium. This suggests that both ends of the colicin A polypeptide chain might be required for colicin release. None of the three proteins was active on sensitive cells in an assay in vivo. However, P44 was able to form voltage-dependent channels in phospholipid planar bilayers. Its lack of activity in vivo is therefore probably caused by the inability to bind to the receptor in the outer membrane. PX-345 is a colicin in which the last 43 amino acids of colicin A have been replaced by 27 amino acids encoded by another reading frame in the same region of the colicin A structural gene; it was totally unable to form pores in planar bilayers at neutral pH but showed a very slight activity at acidic pH. These results confirm that the C-terminal domain of colicin A is involved in pore formation and indicate that at least the 43 C-terminal amino acid residues of this domain play a significant role in pore formation or pore function. Fifteen monoclonal antibodies directed against colicin A have been isolated by using conventional techniques. Five out of the 15 monoclonal antibodies could preferentially recognize wild-type colicin A. In addition, the altered forms of the colicin A polypeptide were used to map the epitopes of ten monoclonal antibodies reacting specifically with colicin A. Some of the antibodies did not bind to colicin A when it was pre-incubated at acidic pH suggesting that colicin A undergoes conformational change at about pH 4. The effects of monoclonal antibodies on activity in vivo of colicin A were investigated. The degree of inhibition observed was related to the location of the epitopes, with monoclonal antibodies reacting with the N terminus giving greater inhibition. The monoclonal antibodies directed against the C-terminal region promoted an apparent activation of colicin activity in vivo.